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Autonomous synthetic characters have the potential to
promote the social engagement of users in virtual envi-
ronments, thus enhancing their interaction experience.
This effect is supported by the interactions between
users and synthetic characters perform together, which
are often in group scenarios. However, for these group
interactions to be successful, it is not enough to as-
sure that the characters behave in a coherent manner
from an individual perspective, but it is also necessary
that they exhibit behaviours that are coherent with the
group’s composition, context and structure. Therefore,
we have developed a model to support group dynam-
ics of autonomous synthetic characters (SGD model),
inspired in theories developed in human social psycho-
logical sciences, that define the knowledge that each in-
dividual should build about the others and the group,
and how this knowledge drives their interactions. This
model was used to drive the behaviour of characters in
a collaborative computer game that was used in an ex-
periment that showed that the SGD Model had a pos-
itive effect on the users’ social engagement, namely on
their trust and identification with the group.

Keywords: autonomous synthetic characters, group in-

teractions, cognitive models, human-machine interac-
tion

1. Introduction

The creation of autonomous synthetic charac-
ters has been widely studied in the past years. This
interest is grounded on the evidence that the use
of such characters can improve the interaction of
users with virtual environments [4]. For this rea-
son, autonomous synthetic characters have been
used in many different domains such as entertain-
ment [8], business [6] and education [12].
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Furthermore, there is evidence that in order to
have this sucessful effect, autonomous synthetic
characters have to be believable. Thus, they should
have the ability to create the ”illusion of life” in
the eyes of viewers and lead them to the suspension
of disbelief [5]. In other words, autonomous syn-
thetic characters must be coherent with the users’
expectations.

One particular scenario that has not been ex-
tensively explored concerns the interaction of au-
tonomous synthetic characters and users in collab-
orative groups. However, this type of scenario is
becoming more and more common as collaborative
virtual environments are now populated with syn-
thetic characters and users at the same time, all
interacting, collaborating or competing with each
other. Examples of this can be found in Internet
communities, such as Second Life[2] and Active-
Worlds[1] and in Role-playing Computer Games,
such as, ”Neverwinter Nights 2”[7].

The work presented here addresses the prob-
lem of creating groups of autonomous synthetic
characters and promoting the collaboration of such
groups with users, while making the emergent in-
teractions and collaboration, natural and believ-
able. To achieve this, we grounded our develop-
ments on the hypothesis that the interactions and
dynamics of the synthetic group should resemble
the collaboration and interactions that emerge in
human groups. Doing so, we believed that the syn-
thetic group would become more believable which
would consequently improve the interaction expe-
rience of a user that actively participates in the

group.

2. SGD Model

A model to support the behaviour of a cogni-
tive synthetic agent in a group scenario (Synthetic



Group Dynamics Model - SGD Model) ! was de-
signed and inspired by several theories of human
group dynamics developed in socio-psychological
studies, such as McGrath’s theory of groups [11],
Bales’ IPA model [3], French and Raven’s theory of
social power [9] and Heider’s balance theory [10].
This model defines the group process as a set of
interactions that occur between the several agents,
which are grounded on the knowledge that each
agent builds regarding the group, the other mem-
bers and the social context.

One important facet of this knowledge concerns
the social relations that the members establish
with each other and that constitute the main
structuring mechanism of the group. Each mem-
ber of the group should model two different kinds
of social interactions: social attraction relations,
which are related to the liking and disliking at-
titudes, and social influence relations, which are
related to the social power.

In addition, the SGD Model defines some rules
for the group dynamics that determine, on one
hand, the conditions for the occurrence of the in-
teractions and, on the other hand, the effects that
such interactions have on the group. These dy-
namics are based on a categorization of the several
kinds of interactions that occur in the group that
divide the interactions into two main classes: the
socio-emotional interactions and the instrumental
interactions (related to the task).

3. Results

The SGD Model was implemented in the behav-
iour of the synthetic characters that are part of a
game, the Perfect Circle, that engages players in a
group of four synthetic characters. These charac-
ters play the role of adventurers that wander in a
fantasy world and face several challenges in their
quest for a sacred item. The group must interact
and collaborate in order to overcome each consec-
utive challenge. Thus, they can propose actions,
manipulate objects, express their opinions about
the current proposals and actions, and can encour-
age or discourage the other members.

The Perfect Clircle game was developed with
the main purpose of evaluating the SGD Model.

1For more detail regarding the SGD Model check
http://gaips.inesc-id.pt/gaips/pub_en.htm where you can
find Rui Prada’s PhD thesis.

Therefore, it was used in an experiment conducted
in our university, in order to evaluate the effects of
the SGD Model on the interaction experience of a
user with a synthetic group. This experiment was
run with three different control conditions that,
besides controlling the use of the SDG Model, also
controlled the initial cohesion of the group.

The users’ interaction experience was measured
in terms of four different variables: their trust in
the group, their identification with the group, their
sense of social presence in the virtual environment
and their general satisfaction with the game.

The experiment’s final results show that the use
of the SGD Model to drive the behaviour of the
synthetic characters in the group had a positive
effect on the users’ interactions, specially on the
users’ trust and identification with the synthetic
group. These results confirm the hypothesis that
grounded this research and, therefore, we can con-
clude that if the interactions in a group of syn-
thetic characters follow similar dynamics as the in-
teractions in human groups then the users’ inter-
action experience is in fact improved.

4. Conclusions and Future Work

In this paper it is argued that group believability
of synthetic characters is important when, within
the group, there are autonomous characters and
users interacting with each other. To achieve such
group believability, a model inspired by theories
of group dynamics developed in human social psy-
chological sciences was proposed, based on a cat-
egorization of the different types of interactions
that may occur in a group. The model was imple-
mented in the behaviour of several synthetic char-
acters that collaborate with the user within the
context of a computer game. This game was used
in an evaluation experiment, which showed that
the model had a positive effect on the users’ inter-
action experience.

Furthermore, the model presented used a sim-
plified view of the group process. Thus, there are
aspects of the group dynamics that could be fur-
ther explored, for example, the dynamics of the
group regarding its composition, inter-group rela-
tions and members’ level of individualism.
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